Q
in is required for transposon silencing by the PIWI-interacting RNA (piRNA) pathway (Zhang et al, 2011; Anand & Kai, 2012) . Initial descriptions of qin mutants led to conflicting explanations for the role of Qin in piRNA biogenesis. One study suggested that loss of Qin causes the accumulation of sense piRNAs instead of antisense without altering total piRNA levels or perturbing the localization of Aub and Ago3 to the perinuclear nuage (Zhang et al, 2011) . A second report concluded that both piRNAs and nuage were lost from the germline in qin mutants, leading to a complete failure of the piRNA pathway (Anand & Kai, 2012) . We re-analyzed the qin alleles used in the two studies: qin 1 , qin 2 (Zhang et al, 2011) and qin kumo (Anand & Kai, 2012) . These analyses corroborate our original findings that the fundamental defect in qin mutants is not a loss of piRNAs, but rather the replacement of heterotypic Aub:Ago3 Ping-Pong with nonproductive, (Fig 2A) . Our analysis of previously published deep sequencing data from homozygous qin kumo ovaries (Anand & Kai, 2012) also led us to conclude that there was no change in total piRNA production (Fig 2A) . Moreover, the effects of qin 1 /Df and qin kumo /Df on piRNA production were highly correlated (r = 0.94), but less well correlated with qin kumo /qin kumo (r = 0.85, P-value < 2.2 × 10 À16 ; Fig 2C and Supplementary Fig S3A) . All qin allelic combinations showed significant (Z > 46; P-value < 2.2 × 10 À16 )
Ping-Pong amplification as measured by comparing piRNA pairs overlapping by 10 bp to other lengths of overlap ( Fig 2D  and Supplementary Fig S3B) . Finally, we reached these same conclusions when normalizing the data by two alternative strategies-microRNA abundance and non-coding RNA abundance (Supplementary Figs S4, S5 and S6). We conclude that Qin is not required to maintain overall piRNA levels or for Ping-Pong amplification.
We used RNA-seq to measure transcript abundance in w
1118
, qin 1 /Df, and qin kumo /Df ovaries. Without Qin, RNA sequences mapping uniquely to the 42AB cluster, which is the longest piRNA cluster in flies and produces approximately 30% of all ovary piRNAs (Brennecke et al, 2007) , increased from 1.5 rpkm in w 1118 flies to 2.0 rpkm in qin kumo /Df and 2.5 in qin 1 /Df flies (Supplementary Fig S7A) . We note that our result disagrees with the finding that transcripts from the 42AB cluster declined in qin kumo homozygous ovaries as measured by qRT-PCR (Anand & Kai, 2012) . Among the 142 previously defined piRNA clusters (Brennecke et al, 2007) , the steady-state abundance of transcripts from six clusters increased significantly in qin 1 /Df ovaries (>5-fold; q < 0.05); just one decreased significantly (>2-fold; q < 0.05; Supplementary Fig S7B) . In qin kumo /Df ovaries, the transcript abundance for 11 clusters increased significantly (>5-fold; q < 0.05); none decreased significantly ( Supplementary  Fig S7B) . /Df ovaries (q < 0.05), including eight of the 11 transposons whose abundance was reported to increase significantly when measured using both whole-genome tiling microarrays and qRT-PCR (Zhang et al, 2011) . Transposon expression in qin 1 /Df and qin kumo /Df were highly correlated (r = 0.95; P-value < 2.2 × 10 À16 ). We conclude that loss of qin in the fly ovary does not affect nuage assembly or overall piRNA abundance. Instead, loss of Qin leads to an increase in sense piRNAs and a decrease in antisense piRNAs. The result presented here, together with those reported previously (Zhang et al, 2011) are consistent with the loss of heterotypic Aub: Ago3 Ping-Pong in qin mutants. Without Qin, piRNA cluster transcripts accumulate, rather than decline. Thus, when Aub:Aub Ping-Pong predominates (Zhang et al, 2011) , Ping-Pong amplification appears to consume cluster transcripts less efficiently, consistent with a role for Qin in piRNA precursor processing. Understanding how Qin couples Aub with Ago3 to efficiently generate piRNAs and silence transposons remains a challenge for future studies.
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